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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1 | n3yueHne COBpEeMEHHOH (HDM3MUIECKOI KAPTUHBI MUPa, GU3UIECKUX SBICHUH U 3aKOHOB (DU3UKH;

1.2 | mpnobpeTeHne HaBBIKOB SKCIIEPUMEHTAIBHOTO HCCIIEIOBAaHNS (PU3NIECKUX SBICHUH M POIIECCOB M HCIIOIB30BAH
Pa3IUYHBIX METOAUK (PU3UUECKUX U3MEPEHUH U 00pabOTKH IKCIIEPHIMEHTAIBHBIX JAHHBIX;

1.3 | u3y4eHue NpUHLUIIOB AECUCTBUS, YCIOBUN 3KCILUTyaTallud U3MEPUTEIBHON M BEIUUCIUTEIBHON TEXHUKU;

1.4 | popMupoBaHne MPEACTABICHUS O COBPEMEHHON (PU3MUECKON KapTUHE MUPA, PU3NUECKIX SIBIICHHSIX, B3aHMOCBS3H
(u3NIeCKUX 3aKOHOB;

1.5 | popmupoBanne y 00ydaronmxcsi yMEHUI 1 HABBIKOB BIIJICHUS JTA0OOPATOPHBIM (PHU3UUECKUM 000PYIOBAHUEM;

1.6 q)OpMI/IpOBaHI/Ie yMeHI/Iﬁ OPUMCHATH TCOPETUUCCKNUEC 3HAHUS ITPU PCIICHUU IIPAKTUYCCKUX (1)I/ISI/I‘JGCKI/IX 3aaa4,

1.7 q)OpMI/I]I)OBaHI/IC y o6yqalou_u/1xc>1 yYMEHUA NPpOBOAUTHL OUCHKY TOYHOCTU C])I/I3I/I‘~I€CKOFO OKCIICpUMCEHTA C UCIIOJIb30BAHUEM
Pa3INIHBIX MCTOAUK.

2. MECTO JUCHUIITMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Iuxn (pazmen) OIT: |

2.1 | TpeGoBanus K npeJBapuTeIbHOI NOATOTOBKe 00y4YaloLIerocs:

2.1.1 | U3yuenue aucuuminabl «Ou3nka» HaunHAeTcs B 1 ceMecTpe U UIeT OJHOBPEMEHHO C M3yYeHHEM MaTeMaTHKU U XUMHUU.
[IpucTymnas K U3y4eHHIO TUCIUTUINHBI «DU3UKa», CTYCHT TODKEH 3HATH U TIOHUMATh CMBICT OCHOBHBIX (DPH3UUECKHX
SIBIICHWIA, MOJIEJIeH, BEITMYUH, 3aKOHOB U ITOCTYJIATOB, YMETh PEIIaTh 33714, yMETh IPOBOIUTH MPOCThIe (pr3nieckue
9KCTIIEPUMEHTEHI (B IpeAesiax MporpaMMbl CpeHel mKombl). TpeOboBaHU K MAaTEMAaTHYECKOH MOATOTOBKE CTY/ICHTA,
0e3yCII0BHO, IPEATNoaratolye 3HaHue IIKOIBHOTo Kypca MaTeMaTHKHU, OKa3bIBaloTCs Oonee BBICOKUMH. OT CTyAeHTa
TpeOyeTcst 3HaHUe 0CHOB TH(D(HEepEeHITMPOBAHUS, HHTSTPUPOBAHHSI, YMEHHIE MTPOBOINUTH ONICPAIH C BEKTOPAMHU.

2.2 | JucuumiinHbl (MOAYJIM) M MPAKTHKH, VIS KOTOPHIX OCBOECHHE JAHHOI TUCIUIIHHBI (MO1YJI5) HEO0XOAUMO KAK
npeanecTByonee:

2.2.1 | Kpuochepa 3emmau

2.2.2 | Yuenue 06 atMocdepe u ruapochepe

2.2.3 | Paguoreoskoiorus

2.2.4 | T'eouznyeckrue METOABI B SKOIOTHH

3. KOMIETEHIIMU OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI TUCLIATIINHBI
(MOJYJIS)

VK-1: Cnioco0eH ocymiecTBJISITh MOMCK, KPUTHYECKUH aHAJIM3 U CHHTe3 HHGOPpMAaLuH, IPUMEHATh CUCTEMHbII OAXO0A A1
pellieHNs] MOCTABJIEHHBIX 32/1a4

3HaTh:

VYpoBenb 1 | cTpyKTypy 3a/1a4, BBIIEISS €€ 0a30BbIE M COMYTCTBYIOIINE COCTABIISIONIIE

VYpoBeHb 2 | OCHOBBI CHCTEMHOT'O TI0JX0/1a K PEHICHHIO 33134 IPOo(eCCHOHATBHON eI TEIBHOCTH;
B3aMMOCBSI3b (DaKTOPOB, ONPEEIISIOIINX PELICHUE 3a/1a4

Yposens 3

YMeTh:

VYposens 1 | mpoBOAUTE MOKCK HH(MOPMAIIUU, HEOOXOAUMOM IS pelIeHuUs Po(eCCHOHAIBHBIX 3a/1aY.
BBIABIIATB CTPYKTYPY 3a/1a4, BBIIEJISASA €€ KIHOUYEBbIC U BTOPOCTEIICHHBIE, 3aBUCMBIE COCTABIISAIOIINE

VYpoBeHb 2 | HPOBOIUTH aHAIHM3 MH(GOPMALMH PA3HOTO THIA B COOTBETCTBHH C IIOCTABICHHBIMU NTPO(GECCHOHATBHBIMH
3a7a4aMu;

OIpeIeNIATh BO3MOXKHbBIE BAPHAHTHI PEIICHH 3a/1a4H, OLCHUBAsI X JOCTOMHCTBA U HEIOCTATKH;
KaccuGuuUpoBaTh (GAKThI, HTHTEPIPETALMH, OLIEHKH B OTKPBITHIX U CIICIUAIN3UPOBAHHBIX HCTOUHUKAX
nHpOpMAITIH

Yposens 3

Baanern:

VYpoBeHb | | HaBBIKAMH apTryMEHTAIIMK Ha OCHOBE TIPOBEACHHOTO WM TPEIOCTaBICHHOr0 aHaIi3a HHPOPMAITUH TTPH
00CYXJICHHH TIOIXO/IOB K PEHICHUIO TPO(HECCHOHATBHBIX 3a/1a4;
HaBbIKaMU OIPEJIEICHUS U OLEHKHU TMOCJIEICTBUI BO3MOKHBIX pPELICHUN 3a1auu

YpoBeHb 2 | HABBIKAMHU OIIPEENICHNS U OLIEHKHU MOCEICTBUI BO3MOXKHBIX PELICHUH 3a/1auH;
HaBBIKAMH JCKOMITO3UIINH 3aa4H;
HaBBIKaMH pa3paOOTKY TUTaHa NEHCTBUH 10 PEIICHUIO TTOCTABJICHHBIX 32,19

Yposens 3

OIIK-1: CniocoGeH NpuMeHATH 6a30Bble 3HAHNSA (YHAAMEHTAJbHBIX Pa3/e/]0B HAyK 0 3eMiie, eCTeCTBEHHO-HAYYHOI0 H
MATeMaTH4eCKOro HUKJIOB IIPH PelIeHNH 32124 B 00/1aCTH 3KO0JOTHH M NPHPOA0N0Ib30BAHNSA

3HaTh:

VYpoenb 1 | ocHOBHBIE (hH3UUIECKUE 3aKOHBI




VYpoBeHb 2 | OCHOBHBIC (DPM3HYECCKUE 3aKOHBI, HX B3aHMOCBSI3b, 00JIACTH IIPUMCHEHHS
VYpoBenb 3 | *
Ymern:
VYposenb 1 | pemrath pu3uyYecKue 3a1a4n ¢ IPUMEHCHUEM MaTeMAaTHIECKOro aInapara, IPOBOAUTH SKCIICPUMEHTAIBHBIC
HCCIICTIOBaHHUS
YpoBeHb 2 | aHATM3UPOBATH PE3YJIBTATH TEOPETUICCKUX U SKCIIEPUMECHTAIBHBIX HCCIICIOBAHMIA
VYpoBenp 3 | *
Buaaners:
VYpoBeHb | | HaBBIKAMU PEIICHUS 3aa4H M IPOBEACHHS SKCIICPHMECHTA
VYpoBeHb 2 | HABBIKAMHU M METOJIIAMH MTPOBEACHHS M SKCIICPUMEHTA, PETIIICHHS 33/1a4 ¥ aHaJIH3a Pe3yJIbTaTOB
VYpoBenb 3 | *

B pe3ysbTate ocBOeHHS JUCHHUILINHBI (MOAYJIA) 00y4aKOLIUIICA J0/2KEH

3.1|3uarsb:
3.1.1 | ocHOBHEIE (PU3MYECKHE 3aKOHBI, IIO3BOJISIONIIE PEIIUTE TOCTABICHHBIC 3a/1a4H, UX B3aHMOCBSI3b, B TOM YHCIIE IIPU
MIPOBEICHIH YKCTIEPUMEHTATBHBIX U TEOPETUIECKUX UCCIIEIOBaHUI
3.2| Ymerh:
3.2.1 | BBIOMpATh ONTUMAITBHBIC METOJIBI PEIICHUS (PU3MUCSCKHX 3a/1a4, IPOBEJCHHUS SKCIICPUMEHTA, METOJIbI OLICHKH TOYHOCTH
IKCTIEPUMEHTA B 3aBUCHMOCTH OT YCJIOBHI €T0 MPOBEJCHNUS M TPeOOBAaHHUH K IOCTOBEPHOCTH PE3YJIBTATOB
3.3 | Baagern:
3.3.1| MeToaMu OpraHU3aIliy SKCTIEPUMEHTAIBHBIX UCCIICAOBAHNN, METOIaMU IJIAHUPOBAHUS TEOPETUICCKUX U
IKCTIEPUMEHTATIBHBIX HCCIEIOBAaHUN, METOaMH OIIEHKH TOYHOCTH JKCIIEPUMEHTA
4. CTPYKTYPA U COAJEP) KAHUE JUCHUIIIMHBI (MO YJIS)
Kon HaunmeHoBaHue pa3/iesioB U TeM /B Cemectp | HacoB | Komneren- | Jluteparypa | Uute | Ilpumeuanue
3aHATUSA 3aHATHS/ / Kype 007071 DPAKT.
Paszpnen 1. Knunematuka MaTepuajibHOM
TOYKH.
1.1 Kunematnka MatepuanbHoi Touku. /JIex/ 1 2 VK-1OIIK- | JI1.2 J11.3 0
1 J1.4 J11.7
1.9
JI1.10J12.1
2.2
JI2.3713.2
31
1.2 Kunemarrka MaTepuanbHOW TOYKH. 1 1 YK-1 OIIK- | JI1.2J11.3 0
PaBHOyCKOpEHHOE JBIKEHME 1 JI1.4 J11.7
MaTepuanbHOi Touku. /J1ab/ J1.9
JI1.10J12.1
2.2
J12.3J13.2
€|
1.3 Ilepemeluenue, LyTh, CKOPOCTb, 1 1 VK-1 OIIK- | JI1.2JI1.3 1
YCKOpeHHe MaTepraabHoi ToukH. /TTp/ 1 JI1.7 J11.9
JI1.10J12.1
2.2
J12.3J713.2
31
1.4 Kunematnka marepuanbHoit Touku. /CP/ 1 1 VK-1 OIIK- | JI1.2JI1.3 0
1 J1.4 J11.7
1.9
JI1.10J12.1
2.2
JI2.3713.2
€)|
Paznen 2. [IpuHOMIT OTHOCHTEIHHOCTH.
IIpeodpa3zoanus I'asmmnes.




2.1 IIpuHIMI OTHOCUTENBHOCTH. VK-1 OIIK- JI1.2 JI1.3
IIpeobpaszoanus [anumes. /Jlex/ 1 JI1.4 J11.7
J1.9
JI1.10J12.1
2.2
JI2.3713.2
€)!

2.2 IIpuHIMI OTHOCUTENBHOCTH. VK-1 OIIK- JI1.2 JI1.3
[IpeobpazoBanus 'anunes. /J1a6/ 1 J1.4 J11.7

JI1.9
JI1.10J12.1
2.2
JI2.3713.2
31

23 IIpyHIUI OTHOCUTENBHOCTH. VYK-1OIIK- | JI1.2JI1.3
IIpeobpazoBanus 'anunes. /CP/ 1 JI1.7 JI1.9

JI1.10J12.1
2.2
J12.3J13.2
€|
Paznen 3. lunaMuka MaTepuaabHOM
To4kH. 3akoHbl HploTOHA. 3aK0H
COXpaHEeHHS HMITYJIbCa.

3.1 JluHaMuKa MaTepUaabHOW TOUKU. 3aKOHBI VYK-1OIIK- | JI1.2JI1.3
HstoToHa. 3aKoH COXpaHEHHS 1 J1.4J11.7
uMmnysbca. /Jlex/ JI1.9

JI1.10J12.1
2.2
JI2.3J13.2
€|

32 JluHaMuka MaTepuaabHOW TOUKU. 3aKOHbBI VYK-1OIIK- | JI1.2JI1.3
HetoTtona. 3akoH coxpaHeHUs 1 J1.4 J11.7
umnysisca. /J1a6/ J1.9

JI1.10J12.1
J2.2
J12.3J713.2
21

33 JuHamuka MatepraibHON Touku. Bropoit YK-1 OIIK- | JI1.2J11.3
3akoH HetoToHa. MIMmysibe, 3aKoH 1 JI1.7 J11.9
cospaneHus ummyJnsca /IIp/ JI1.10J12.1

2.2
JI2.3J13.2
€)!

34 JuHamuka MaTepraabHON TOUKU. 3aKOHBI VYK-1 OIIK- | JI1.2J11.3
HetoTona. 3akoH coxpaHeHHs 1 JI1.4 J11.7
uMmnysbca. /CP/ JI1.9

JI1.10J12.1
2.2
JI2.3713.2
31
Paznen 4. Pabora. IloreHnuaabHas
sHeprus. Kunernueckas 3Heprus.
3aKoH coXpaHeHUs MOJIHOI
MeXaHU4eCKOW IHEePrum.

4.1 Pa6ota. [ToteH1anpHas SHEpPTHs. VYK-1 OIIK- JIT.1 J11.2
TeopemMa 0 NOTEHIMATBHOM 3HEPTHH. 1 JI1.3J11.4
Kunernueckas sueprus. Teopema o JI1.7 J11.9
KHHETUYECKON 3HEPruu. 3aKOoH JI1.10J12.1
COXpaHEHUS MOJTHON MEXaHU4eCKOU 2.2
sHeprud. /JIex/ JI2.3713.2

€|




4.2 Pa6orta. [ToreHnuanpHas SHEprusl. VK-1 OIIK- JI1.1J11.2
Kunernueckas sneprusi. 3akoH 1 J1.3J11.4
COXpaHEHUS MOJTHON MEXaHU4eCKON JI1.5J11.7
sHepruw. /J1a6/ JI1.9

JI1.10J12.1
2.2
JI2.3713.2
21

4.3 Pa6ora. [IOTeHIManbpHas 1 KHHETHYECKas YK-1 OIIK- | JI1.2J11.3
SHeprusi. 3aKOH COXPaHEHUS TTOJHOM 1 JI1.7 JI1.9
MexaHndeckoit saepruu. /IIp/ JI1.10J12.1

2.2
JI2.3J13.2
€

4.4 Pabota. [ToTeH1anpHas SHEPTHsI. VYK-1 OIIK- JI1.1 J11.2
Kunetnyeckas sneprus. 3akoH 1 JI1.3J11.4
COXpaHEHUS MOTHON MeXaHU4eCKOn JI1.7 J11.9
sHeprun. /CP/ JI1.10J12.1

2.2
JI2.3713.2
21
Paznen 5. Mexannyeckue kosiedanus.
I'apmonnyeckue kosedanus. Pe3onanc.
Bounbl

5.1 MexaHnueckue KoineOaHusl. VYK-1 OIIK- | JI1.2J11.3
T'apmonnueckue xonebanus. Pe3oHaHc. 1 JI1.4 J11.7
Bomnnsr /JTex/ J1.9

JI1.10J12.1
2.2
JI2.3J13.1
J3.2
21

5.2 Mexanuueckue KoieOaHusl. YK-1 OIIK- | JI1.2 J11.3
T'apmonnueckue xonebanus. Pe3oHaHc. 1 JI1.4 J11.7
Bomnasr /J1a6/ J1.9

JI1.10J12.1
2.2
JI2.3713.2
21

53 Mexannueckue konebanus. [lepuon, VYK-1 OIIK- | JI1.2J11.3
yacToTa KoneOaHui. [IIMHa BOJIHBI, 1 JI1.7 J11.9
(azoBas ckopocts. /TIp/ JI1.10J12.1

2.2
JI2.3713.2
31

54 Mexanunueckue xKoieOaHusl. YK-1 OIIK- | JI1.2J11.3
Tlapmonmueckue xonebanus. PesoHanc. 1 JI1.4 J11.7
Boumnusr /CP/ JI1.9

JI1.10J12.1
2.2
JI2.3713.2
21
Pasgen 6. Di1eMeHTBI crieluaIbLHON
TeOpHHU OTHOCUTEIbHOCTH.
IIpeodpa3oBanus Jlopenua.

6.1 DNEeMEHTHI ClIeUaIbHON TEOPUH VK-1 OIIK- JI1.2 J11.3
otHocutenbHOocTH. [IpeodpazoBanus 1 JI1.4 J11.7
Jlopenna. /JIex/ JI1.9

JI1.10J12.1
2.2
JI2.3713.2

€]




6.2 DneMeHTHI ClielUaIbHON TeOpHU VK-1 OIIK- JI1.2 JI1.3
oTHocuTeNbHOCTH. [IpeobpazoBanus 1 JI1.4 J11.7
Jlopenma. /CP/ J1.9

JI1.10J12.1
2.2
JI2.3713.2
€)!
Paspen 7. PeassTHBHCTCKMIT HMITYJIbC.
PensiTuBHCTCKOE ypaBHeHUE
aBuxeHusi. COOTHOLIEHME MEKAY
MACCOii ¥ FHepruei.

7.1 PensituBucTCKUI UMITYTIBC. VYK-1OIIK- | JI1.2JI1.3
PenstuBucTCcKOE ypaBHEHUE JBUKEHUS. 1 J1.4J11.7
CoOTHOIIEHHE MEXITy MacCOH U JI1.9
sHeprueil. /Jlex/ JI1.10J12.1

2.2
JI2.3J13.2
31

7.2 PensituBucTCKUi UMITYJIBC. VYK-1OIIK- | JI1.2JI1.3
PensituBuCTCKOE YpaBHEHUE JBUKEHHUS. 1 J1.4 J11.7
CooTHOIIIEHHE MEXY Maccoi U JI1.9
sHeprueii. /CP/ JI1.10J12.1

J2.2
J12.3J713.2
21
Pa3nen 8. Jlunuu u TpyOKH TOKA.
YpaBHenue bepuysiu. Ucteyenue
SKHAKOCTH U3 OTBEPCTHS.

8.1 Jluaum u TpyOKM TOKA. YpaBHEHUE VYK-1 OIIK- | JI1.2J11.3
Bepuymnu. Mcreuenue »UIKOCTH U3 1 JI1.4 J11.7
otBepctHs. /JIex/ J1.9

JI1.10J12.1
2.2
JI2.3J13.2
31

8.2 Jlvanu u TpyOKM TOKa. Y paBHEHHUE VYK-1OIIK- | JI1.2JI1.3
bepnynnu. McreueHue xKUIKOCTH U3 1 J1.4J11.7
otBepctus. /Ip/ JI1.9

JI1.10J12.1
2.2
JI2.3713.2
31

8.3 Jluanm u TpyOKW TOKA. Y paBHEHUE YK-1 OIIK- | JI1.2J11.3
Bepnynnu. Mcreuenue xuIKoCcTH U3 1 J1.4 J11.7
otBepctusa. /CP/ J1.9

JI1.10J12.1
J2.2
J12.3]713.2
21
Pa3nen 9. Cuiia BHyTpPeHHEro TpeHusl.
TeueHue KUAKOCTH B KPYIJI0ii TpyOe.
MeToasb! onpeaesieHUs] JaBIeHUS
BHYTPH JABUKYIIEHCS dKUAKOCTH

9.1 Cua BHYTpeHHero TpeHus. TeueHue YK-1 OIIK- | JI1.2J11.3
JKUJIKOCTH B KpyTioi TpyOe. MeTob 1 JI1.4 J11.7
OIpENEIICHNS 1aBICHNS BHYTPH J1.9
IBIDKYLIEHcs xuakocTu /JIex/ JI1.10J12.1

2.2
J12.3J13.2

€|




9.2 Cuia BHyTpeHHETO TpeHHs. TeueHue 2 VK-1 OIIK- | JI1.2JI1.3
JKUJIKOCTH B KpyTJIoi TpyOe. MeToabl 1 JI1.4 J11.7
OIIpeNeNICHUS AABICHUS BHYTPU J1.9
JIBUDKYIIEHcs xuakoctu /J1ab/ JI1.10J12.1

2.2
J12.3J13.2
€)!

9.3 Cuna BHyTpeHHErO TpeHus. TeueHue 0,5 | YK-1OIIK-| JI1.2J11.3
JKHJIKOCTH B KpyIJioil TpyOe. MeTost 1 J1.4 J11.7
orpeieNICHUs! IaBJICHHs BHYTPH JI1.9
IBUKyIeics xuakoctr /CP/ JI1.10J12.1

2.2
J12.3J13.2
31
Paznen 10. {Bu:keHne TeJa B )KUAKOCTSIX
U razax.
10.1 JIBi>keHne Ten B )KUJIKOCTSIX 1 2 VK-1 OIIK- JI1.2 JI1.3
razax. /Jlex/ 1 J1.4J11.7
J1.9
JI1.10J12.1
2.2
J12.3J13.2
31
10.2 JIBrKeHue Tell B )KUJIKOCTSAX U ra3ax. 2 VYK-1 OIIK- | JI1.2J11.3
Merton Ctokca /J1a6/ 1 J1.4 J11.7
J1.9
JI1.10J12.1
2.2
J12.3J713.2
31
10.3 JBmxeHue Ten B )XuIKocTsX. /I1p/ 2 VYK-1OIIK- | JI1.2JI1.3
1 JI1.7 J11.9
JI1.10J12.1
2.2
J12.3J13.2
€|

10.4 JIBMKEHUE TEIl B )KHAKOCTIX U 0,5 VK-1 OIIK- JI1.2 JI1.3

razax. /CP/ 1 J1.7J11.9
JI1.10J12.1
2.2
J12.3J713.2
31
Paznea 11. CTpykTypa TBEpAOro TeJia.
Ynpyrue cBoiicTBa TBepabIX TeJl.
Monyas FOnra

11.1 CtpyKTypa TBEpAOro Tena. Yupyrue 2 VYK-1 OIIK- | JI1.2J11.3
CBOICTBa TBEPJBIX Tel. MOILyJIb 1 JI1.4 J11.7
IOmra /JIex/ J1.9

JI1.10J12.1
2.2
J12.3J13.2
€|

11.2 CtpykTypa TBepIOro Tena. Yupyrue 2 VK-1 OIIK- | JI1.2JI1.3
CBOICTBa TBepAbIX Ted. Monxyib 1 JI1.4 J11.7
FOmura /Tlp/ J1.9

JI1.10J12.1
2.2
J12.3J13.2
€)!

11.3 Crtpykrypa TBEpIO0ro Tea. Ypyrue 1 VYK-1 OIIK- | JI1.2J11.3
CBOICTBa TBEPJIBIX TeJ. Monyib 1 JJ1.4 J11.7
IOHnra /CP/ J1.9

JI1.10J12.1
2.2
J12.3J713.2

€|




Pa3nen 12. Makpockonuieckue
CHCTEeMBI M IBA CIIOC00a UX ONHCAHMSA.
Maxkpockonuyeckasi pabora.
Buyrpennss sneprus. Temioo0meH u
KOJUYeCTBO Tena0Thbl. IlepBolii 3akoH
TepMOAMHAMHKH

12.1 MaxkpocKkonu4ecKkue CUCTEMBI U J1Ba VYK-1OIIK- | JI1.2JI1.3
croco0a MxX ONMCAHUS. 1 J1.4J11.7
Makpockonuueckasi pabora. BHyTpeHHss J1.9
sHeprus. Termioo0MeH U KOJTHYECTBO JI1.10J12.1
TeroThl. [1epBblil 3aKoH 2.2
TepMoarHAMUKH /JIex/ JI2.3J13.2

21

12.2 MakpoCKOIHUYECKUE CUCTEMBI U JBa YK-1 OIIK- | JI1.2J11.3
croco0a ux OIMMCaHusl. 1 JI1.4 J11.7
Maxkpockonuueckas pabora. Bayrpennss J1.9
sHeprus. TemnooOMeH U KOTUYeCTBO JI1.10J12.1
terutoThl. [lepBbiii 3aKoH J12.2
TepMonuHamMuKH /J1a6/ J12.3J13.2

€|

12.3 MakpocKonn4ecKkue CUCTEMBI U J1Ba VK-1 OIIK- JI1.2 JI1.3
croco0a MX OIMUCAaHUS. 1 JI1.4 J11.7
Maxkpockomnuaeckas padbora. Bayrpennss J1.9
sHeprus. TermmooOMeH U KOITHYeCTBO JI1.10J12.1
terutoThl. [IepBbIii 3aKoH J12.2
tepMonuHamukn /CP/ JI2.3713.2

€|
Paznen 13. TemioeMKoOCTb.
BHyTpeHHss1 SHeprusi H1eaJILHOI0
raza. AanadaTuyeckuii npouecc.

13.1 TemnoeMkocTs. BHyTpeHHsIs sHEPTUst VYK-1OIIK- | JI1.2JI1.3
HI€aTBHOrO ra3a. AqnadaTnaecKuit 1 JI1.4 J11.7
npouecc. /Jlex/ J1.9

JI1.10J12.1
J2.2
J12.3J713.2
21

13.2 TennmoemkocTs. BHyTpeHHss SHEpTrUs YK-1 OIIK- | JI1.2J11.3
HJICaTBHOTO Ta3a. AnadaTHIecKuit 1 JI1.4 J11.7
nporecc. /J1a6/ J1.9

JI1.10J12.1
2.2
J12.3J13.2
€|

13.3 TennoeMkocTs. BHyTpeHHsIs1 SHEpPTUs YK-1 OIIK- | JI1.2J11.3
HJICaIbHOIO raza. AquadaTHaecKuit 1 JI1.4 J11.7
mporecc. /CP/ J1.9

JI1.10J12.1
2.2
J12.3J13.2
€|
Pasnen 14. Bropoii 3axon
TepmoauHamuku. Ilukna Kapno.
IuTponusn. Tperuii 3akon
TepPMOIMHAMHUKHU

14.1 Bropoii 3akon TepmoguHamuky. L{ukmn VK-1 OIIK- JI1.2 J11.3
Kapno. Dutponus. Tpetuit 3akoH 1 JI1.4 J11.7
TepMOIUHAMUKH /JIek/ JI1.9

JI1.10J12.1
2.2
JI2.3713.2

€]




14.2 Bropoii 3akoH TepMoarHaMUKY. [TuKiI 1 VK-1 OIIK- | JI1.2JI1.3
Kapno. OuTponus. TpeTuii 3aKkoH 1 JI1.4 J11.7
TepMonuHamMuky /J1a6/ J1.9

JI1.10J12.1
2.2
J12.3J13.2
€)!

14.3 Bropoii 3axon TepmoguHamuky. L{ukmn 1 VYK-1 OIIK- | JI1.2J11.3
Kapno. Dutponus. Tpetuit 3akoH 1 J1.4 J11.7
TepmoarHaMuky /CP/ JI1.9

JI1.10J12.1
2.2
J12.3J13.2
31
Pa3nen 15. CraTucTuyeckuii MeTo/
ONHUCAHMSA MAKPOCUCTEM.
Knaccnyeckne cTaTHCTHYECKHE
pacnpeneaeHus

15.1 CTaTUCTUYECKUIT METO]] OTTUCAHUS 2 YK-1 OIIK- | JI1.2J11.3
makpocucteM. Knaccuueckue 1 J1.4 J11.7
CTaTUCTUYECKUE pacrpeneneHus /JIex/ J1.9

JI1.10J12.1
J2.2
J12.3J713.2
€)|

15.2 CTaTUCTUYECKUI METO OIUCAHUS 1 VK-1 OIIK- JI1.2 JI11.3
MakpocucteM. Knnaccuueckue 1 JI1.4 J11.7
CTaTHCTHYECKHE pactpeneneHus /J1ad/ J1.9

JI1.10J12.1
2.2
J12.3J13.2
€|

15.3 CTaTUCTUYECKUI METO OIUCAHUS 1 VK-1 OIIK- JI1.2 JI1.3
makpocucrem. Kiaccuueckue 1 JI1.4 J11.7
cTaTHCTHYecKue pacnpeneneHus /CP/ J1.9

JI1.10J12.1
2.2
J12.3J13.2
€|
Pa3nen 16. 3akoH pacnpeneseHust
BonbuMmana. bapomerpuyeckasn
¢opmyaa.
16.1 3akoH pacripenenenus bonbivaHa. 2 YK-1 OIIK- | JI1.2J11.3
Bapomerpuueckas ¢popmymna. /Jlex/ 1 J1.4 J11.7
1.9
JI1.10J12.1
J2.2
J12.3]713.2
€)|

16.2 3akoH pacrpeneneHus bonbivana. 1 YK-1 OIIK- | JI1.2J11.3
Bapomerpuueckas ¢popmyna. /J1ab/ 1 J1.4 J11.7

J1.9
JI1.10J12.1
2.2
J12.3J13.2
€|

16.3 3akoH pacnpenenenus bonpimana. 0,65 | YK-1 OIIK- JI1.2 JI1.3
Bapomerpuueckas ¢popmyna. /CP/ 1 JI1.4 J11.7

J1.9
JI1.10J12.1
2.2
J12.3J13.2

o1




16.4 Ok3ameH /Ox/ 27 | YK-1 OIIK- | JI1.2J11.3
1 JI1.9
JI1.10J12.1
2.2
JI2.3J13.2
€|
16.5 Koncynprarms, npuem sx3amena /MBKP/ 2,35 | YK-1OIIK- | JI1.2JI1.3
1 J1.9
JI1.10J12.1
2.2
J12.3J13.2
€|
Pazpnes 17. DaeKkTpudeckuii 3apsia u
3JIeKTpHYecKoe B3auMojeiicTBue.

17.1 DNEKTPUYECKUI 3aps]l ¥ IEKTPUIECKOE 2 YK-1 OIIK- | JI1.2J11.3
B3aumMozeiicteue. 3akoH Kyiona. 1 JI1.4 J11.8
HanpspkeHHOCTB AIIEKTPHUYECKOTO MOJS. J1.9
ITpunnun cynepnozunyu /Jlex/ JI1.10J12.1

J2.2
J12.3J13.2
21

17.2 DAeKTpuYecKuil 3apsa U HEKTPHUECKOe 4 VYK-1 OIIK- | JI1.2J11.3
B3aumojeiicteue. 3akoH KymoHa. 1 JI1.4 JI1.8
HanpsxeHHOCTb 31€KTPUYECKOrO OIS, J1.9
Ipuanun cynepnosunnu /J1a6/ JI1.10J12.1

2.2
J12.3J13.2
€|

17.3 DNeKTpUYecKuil 3aps v HEKTPUUECKOE 1 VYK-1 OIIK- | JI1.2J11.3
B3aumojeiicTBue. 3akoH KyroHa. 1 JI1.4 J11.8
HanpseHHOCTb 37EKTpUYECKOrO MOJIS. JI1.9
IMpuanumn cyneprosunun /I1p/ JI1.10J12.1

2.2
JI2.3J13.2
31

17.4 DNEKTPUYECKUH 3apsl ¥ IEKTPUIECKOE 1 VYK-1 OIIK- | JI1.2J11.3
B3anMopeiicTeue. 3akon Kynona. 1 JI1.4 J11.8
HanpsikeHHOCTb 37€KTPUYECKOro MOJIs. JI1.9
[puanmn cyneproswunuu /CP/ JI1.10J12.1

2.2
JI2.3713.2
31
Paznea 18. IloTrok BexkTopa. Teopema
I'aycca uist 3J1eKTPOCTATHYECKOTO MOJIS
B BakyyMme. [Ipumenenune Teopembl
I'aycca k pacdeTy 3J1eKTPOCTATHYECKUX
noJiei

18.1 ITorok BekTopa. Teopema 'aycca s 1 VYK-1 OIIK- | JI1.2J11.3
3JIEKTPOCTATUYECKOTO 10JIs1 B BaKyyMe. 1 JI1.4 J11.8
IIpumenenne Teopemsl ["aycca k pacueTy JI1.9
ANIEKTPOCTATHIECKUX Tonel /JIex/ JI1.10J12.1

2.2
JI2.3J13.2
€|

18.2 ITorok BekTopa. Teopema "aycca mis 1 YK-1 OIIK- | JI1.2J11.3
3JIEKTPOCTATHYECKOrO TOJISI B BAKYYME. 1 JI1.4 J11.8
IIpumenenue Teopemsl 'aycca k pacuety J1.9
aNeKTpocTaTnieckux nosew /I1p/ JI1.10J12.1

J2.2
J12.3]713.2

€|




18.3 ITorok BekTopa. Teopema I'aycca nist VK-1 OIIK- | JI1.2JI1.3
3JIEKTPOCTATUYECKOTO T0JISI B BaKyyMe. 1 JI1.8 JI1.9
IIpumenenue Teopemsl I'aycca k pacuety JI1.10J12.1
anekTpocrarnieckux noneit /CP/ J12.2

JI2.3J13.2
€|
Pazpen 19. Padora B
3J1eKTPOCTATHYECKOM HOJIE.
Hupkyasinusi BEKTOPa HANPSKEHHOCTH
3J1eKTPOCTATHYECKOI0 MOJIsl.
JnexkTpuyeckuii norenuuan. Pasuocrn
NMOTEeHIHAJTO0B. JKBUMOTEHIHAILHbIE
noBepxHocTU. CBSI3b HANIPSZKEHHOCTH
W MOTeHIHAJIA.

19.1 DNeKTpOoCTaTHIECKOe IoJie. 3aKOH VYK-1 OIIK- | JI1.2J11.3

coxpaHeHus 3apsna. HanpsokeHHOCTH 1 JI1.4 J11.8
IEKTPOCTaTUUECKOro Nost. [IpuHimmn J1.9
cynepno3unuu. Tepema ["aycca s JI1.10J12.1
3JIEKTPOCTATHYECKOrO TOJIS B BAKYyME. J12.2
Pabota B a1eKTpocTaTHYECKOM TOJIE. JI2.3713.2
TTorenmuain. PasHocTh MOTEHIIHAIOB. 21
OKBHITOTCHIINATBHBIC TOBEPXHOCTH.
Hupkynsanust BEKTOpa HaNPsHKEHHOCTH
JIEKTPOCTATUUECKOrO OIS, TEOpeMa O
nupKyaauuy. CBs3b HANPSDKEHHOCTH U
noreHmana /JIex/

19.2 OnekTpuyeckuil moreHuuan. PasHocts VYK-1 OIIK- | JI1.2J11.3
MOTEHLUATIOB. DKBUIIOTEHIIUAIBLHBIE 1 JI1.4J11.8
noBepxHOCTH. CBS3b HANIPSKEHHOCTH U JI1.9
noreHmmana. /J1ad/ JI1.10J12.1

2.2
JI2.3713.2
31

19.3 IIpunnun cynepnosunuu mosneil. Teopema VYK-1 OIIK- JI1.1 J11.2
T'aycca nns pacyeTa 3JIeKTpOCTATHYECKUX 1 JI1.3J11.4
nosneii. Pabora B aeKTpoCcTaTHIECKOM JI1.8 JI1.9
nione. [upkynsauus Bekropa JI1.10J12.1
HAIPSKEHHOCTH AIIEKTPOCTATHUECKOTO 2.2
nonst. /Ilp/ JI2.3713.2

21

19.4 Teopema ["aycca s VYK-1 OIIK- | JI1.1JI1.2
3JIEKTPOCTATUYECKOTO TI0JISI B BAKYyMe. 1 JI1.3J11.4
Onextpuueckuil moreHnuan. PazHocts J1.8 J11.9
MOTeHIUANOB. Teopema 0 HUPKYJISAIUU JI1.10J12.1
BekTOpa HampspkeHHocTH /CP/ 2.2

J12.3J13.2
21
Paznen 20. IIpoBoanuky B
3JeKkTpHYeckoM nose. Kongencaropsl.
JHeprus 3JIeKTPOCTATHYECKOT0 IOJIs

20.1 IIpoBOAHUKH B ANIEKTPUUECKOM IIOJIE. VK-1 OIIK- JI1.2 J11.3
Konnencaropsl. Jueprus 1 JI1.4 J11.8
EKTPOCTATUIECKOTO oISt /JIex/ JI1.9

JI1.10J12.1
2.2
JI2.3713.2
31

20.2 TIpoBOAHUKH B AIIEKTPUUECKOM TIOJIE. VK-1 OIIK- JI1.1 J11.2
Konpnencaropsl. DHeprus 1 J1.3J11.4
aneKTpocTatudeckoro nous /Ip/ J1.8 J11.9

JI1.10J12.1
2.2
JI2.3713.2

€]




20.3 IIpoBOAHUKY B 2NEKTPUYECKOM IOJIE. VK-1 OIIK- | JIL.1JI1.2
Konpencaropsl. Dueprus 1 J1.3J11.4
anekTpoctaruaeckoro moss /CP/ JI1.8 JI1.9

JI1.10J12.1
2.2
JI2.3713.2
€)!
Pazpen 21. Duexkrpuyecknii Tox. IAC.
3akon Oma. 3akon Jl:koyas —
Jlenua .JlpaBuina Kupxropa

21.1 Onexrpuyeckuit Tok. DJIC. 3akon Oma. VYK-1 OIIK- | JI1.2J11.3
3akon Jlxoyns —Jlenua JlpaBuna 1 JI1.4 J11.8
Kupxroda /Jlex/ J1.9

JI1.10J12.1
2.2
J12.3]713.2
21

21.2 Onexrpuueckuii Tok. DJIC. 3akon Oma. YK-1 OIIK- | JI1.1 JI1.2
3axon Jxoyns —JIenna .[lpasuna 1 JI1.3J11.4
Kupxroga /TIp/ JI1.8 JI1.9

JI1.10J12.1
2.2
J12.3J13.2
€|

213 Onexrprueckuii Tok. DJC. 3akon Oma. VK-1 OIIK- | JIL.1JI1.2
3akon Jxoyns —JIenna .[lpaBuna 1 J1.3J11.4
Kupxroga /CP/ J1.8J11.9

JI1.10J12.1
2.2
JI2.3J13.2
€)!

214 Onexrpuueckuil Tok. 3akon Oma /J1a6/ VYK-1 OIIK- | JI1.2J11.3

1 JI1.4 J11.8
JI1.9
JI1.10J12.1
2.2
JI2.3713.2
31
Paznen 22. BzaumogeiicTBue 1ByX
JJIMHHBIX MapaJLIeJIbHBIX
NPOBOAHUKOB ¢ TokamMu. Cuia
Jlopenna. 3akon Amnepa. MaraHutHoe
noJie ABMIKYIIErocs 3apsiaa

22.1 B3aumoneiicTBue qByX AIMHHBIX VK-1 OIIK- JI1.2 JI1.3
napasuieNIbHBIX TPOBOIHUKOB C TOKAMH. 1 JI1.4 J11.8
Cuna Jlopenna. 3akon Amriepa. JI1.9
MarnuTtHoe 1oje JBUKYILIETrocs JI1.10J12.1
3apsina /Jlex/ J12.2

JI2.3713.2
31

222 Cuna Jlopenua. 3akoH Ammepa. VK-1OIIK- | JI1.1JI1.2
MarsuTtHoe nojue JBUKYLIETroCs 1 J1.3J11.4
3apsiaa /p/ JI1.8 JI1.9

JI1.10J12.1
2.2
JI2.3713.2
21

223 B3aumopeiicTBre 1ByX ATMHHBIX YK-1 OIIK- | JI1.1JI1.2
TapaijIeNIbHBIX TIPOBOIHUKOB C TOKAMH. 1 JI1.3J11.4
Cuia Jlopenna. 3akoH AMnepa. J1.8JI1.9
MarHuTHOE TI0JIe JBUXKYIIETOCs JI1.10J12.1
3apsiia /CP/ 2.2

J12.3J13.2

€)|




Pa3pen 23. MarHuTHBI MOTOK.
Teopema I'aycca 1yt MATHUTHOTO TOJIS.
Teopema 0 IMPKYJISILMH BeKTOpa
MATHUTHOH MHAYKIHH

23.1 Marnutssiii norok. Teopema I"aycca ais VK-1 OIIK- | JI1.2JI1.3
MAarHMTHOTO moJs. Teopema o 1 JI1.4 JI1.8
LUPKYJIALUY BEKTOPA MarHUTHOM JI1.9
uuaykyn /Jlex/ JI1.10J12.1

2.2
JI2.3J13.2
31

23.2 MaruuTHsbiit notok. Teopema "aycca s VK-1 OIIK- | JI1.1J11.2
MarHuTHoro nosus. Teopema o 1 JI1.3J11.4
LHUPKYJISIUN BEKTOPA MAarHUTHON JI1.8 JI1.9
naxykoun /Tp/ JI1.10J12.1

2.2
JI2.3J13.2
31

23.3 MaruuTHbiii notok. Teopema ["aycca s VK-1 OIIK- JIT.1 J11.2
MarHMTHOTO noss. Teopema o 1 JI1.3J11.4
LUPKYJISLUN BEKTOPa MAarHUTHOM JI1.8 JI1.9
unaykiun /CP/ JI1.10J12.1

2.2
JI2.3713.2
21
Paznen 24. SIBienne
3J1eKTPOMArHUTHON UHAYKIMHU. 3aKOH
®dapanesn. Tok cmemenns. Cucrema
ypaBHeHHii MakcBeia

24.1 SIBneHue SIeKTPOMAarHUTHON MHIYKLIUH. VK-1 OIIK- JI1.2 JI11.3
3akon Dapanes. Tok cMmemmenus. Cuctema 1 JI1.4 J11.8
ypaBHeHH MakcBena /JIex/ JI1.9

JI1.10J12.1
2.2
JI2.3713.2
21

24.2 SIBneHue 3MeKTpOMarHuTHON MHTyKIUH. VYK-1 OIIK- | JI1.2J11.3
3akon @apanes. Tok cmemenus. Cucrema 1 JI1.4 J11.8
ypaBHeHH MakcBena /J1a6/ J1.9

JI1.10J12.1
2.2
JI2.3J13.2
31

24.3 SIBneHue 3MeKTpOMarHuTHOM MHTyKIUH. VK-1 OIIK- JIT.1 J11.2
3akon Papanes. Tok cmemenus. Cucrema 1 JI1.3J11.4
ypaBHeHuid Makcsena /TIp/ JI1.8 JI1.9

JI1.10J12.1
2.2
JI2.3713.2
€

24.4 SIBneHue 3MeKTPOMarHUTHON HHITKITHH. VYK-1 OIIK- JI1.1 J11.2
3akon Papanes. Tok cmemenus. Cuctema 1 JI1.3J11.4
ypaBHeHuid MakcBenia /CP/ JI1.8 JI1.9

JI1.10J12.1
2.2
JI2.3713.2
21

Paznen 25. JnekTpoMarHuTHbIe
KoJIe0aHUsI. DJIeKTPOMarHUuTHbIE
K0J1e0aHUs B K0J1e0aTeJbHOM KOHTYpe:
CBOOOTHEIE, 3aTyXalIIHeE,
BBIHY/K/ICHHbIC




25.1 ONeKTpOMarHUTHBIE KoJIeOaHusI. VK-1 OIIK- | JI1.2JI1.3
DJIeKTPOMAarHUTHBIE KOJICOAHUs B 1 JI1.4 JI1.8
KoNeOaTeTbHOM KOHTYpPE: CBOOOTIHBIE, JI1.9
3aTyxaromue, BeIHYXIeHHbIe /JIek/ JI1.10J12.1

2.2
J12.3J13.2
€)!

25.2 DNEeKTPOMAarHUTHBIE KOJIeOaHusI. VK-1 OIIK- JI1.2 J11.3
DeKTpOMarHuTHBIE KoNeOaHus B 1 JI1.4 J11.8
Kosie0aTeIkHOM KOHTYpE: CBOOOHBIE, JI1.9
3aTyxarolue, BEIHYXIeHHbIe /J1a0/ JI1.10J12.1

2.2
J12.3J13.2
31

25.3 DJEKTPOMAarHUTHBIE KOJIeOaHusI. VK-1 OIIK- | JI1.1JI1.2
DJNEeKTPOMAarHUTHBIE KOJIEOaHUs B 1 JI1.3J11.4
KonebaTeTbHOM KOHTYpE: CBOOOIHEBIE, JI1.8 JI1.9
3aTyxarolue, BeIHYXAeHHbIC /T1p/ JI1.10J12.1

2.2
J12.3J713.2
€

254 DJIeKTPOMarHUTHBIE KOJeOaHusI. VYK-1 OIIK- | JI1.1JI1.2
DJIEKTPOMAarHUTHBIE KOJICOaHUS B 1 J1.3J11.4
KoIe0aTeTbHOM KOHTYpE: CBOOOHBIE, J1.8JI1.9
3aryxaromue, BeiHyxaeHHbie /CP/ JI1.10J12.1

2.2
JI2.3713.2
€|
Pa3nen 26. DiieKTpOMarHuTHbIE
BOJTHBI. DJIEKTPOMATHHTHAS MPHUPoAa
cBeTa. BosiHOBbBIE cBoOliCTBa cBeTAa.
YpaBHeHHe CBETOBOW BOJIHBI.
KorepenTnsle BonHbl. UHTepdepennus
CBETOBBIX BOJIH

26.1 DNEeKTPOMAarHUTHBIE BOJIHBI. VYK-1 OIIK- JI1.2 JI1.3
DNeKTpOMarHuTHasE MPUPOIa CBETa. 1 JI1.4 JI1.8
BonHoBrie cBolicTBa cBeTa. Y paBHEHHE JI1.9
CBETOBOH BONHBI. KorepeHTHbIE BOJIHBI. JI1.10J12.1
Wntepepennns cBeTOBEIX BOIH /JIek/ 2.2

J12.3713.2
31
26.2 KorepentHsie BomHbl. HTEpepeHIns YK-1 OIIK- | JI1.2J11.3
CBETOBBIX BOJH /J1ab/ 1 JI1.4 J11.8
J1.9
JI1.10J12.1
2.2
JI2.3713.2
€)|

26.3 DNEKTPOMArHUTHBIC BOJIHEI. YK-1 OIIK- | JI1.1 JI1.2
DNEeKTpOMarHUTHAs IPUPOJIa CBETA. 1 JI1.3J11.4
BonHoBbIE CBOICTBA CBETA. Y PaBHEHUE JI1.7 J11.8
CBETOBOI BONHBI. KOorepeHTHbIE BOJHEI. J1.9
HuTepdepennms cBeToBbix BoiH /IIp/ JI1.10J12.1

2.2
JI2.3713.2
€)|

26.4 DJNIEKTPOMAarHUTHBIC BOJIHEI. YK-1 OIIK- | JI1.1 JI1.2
DNEeKTpOMarHUTHas IPUPOJIa CBETA. 1 JI1.3J11.4
BonHoBbIE CBOICTBA CBETA. Y PaBHEHHE J1.8 JI1.9
CBETOBOI BONHBI. KorepeHTHbIE BOJHEI. JI1.10J12.1
HuTepdepenius cBeToBbix BoiaH /CP/ 2.2

J12.3J13.2

€|




Pazpnes 27. OcHOBBI TeOpUHU
audpaxknuu ceera. [lpuHnmnn
Ioiirenca-®penens. Inppaxkuus
®paynrodepa Ha OTHOH LEIH.
JAun¢ppakunonHas pemerka
T'onorpadus

27.1 OCHOBBI TeopHH TH(PAKINK CBETA. 1 VYK-1OIIK- | JI1.2JI1.3
IIpunnun INoiirenca-®Openerns. 1 JI1.4 J11.8
Hudpaxus OpayHrodepa Ha ogHON J1.9
meny. Jludpakuronnas pemerka /Jlex/ JI1.10J12.1

J2.2
J12.3J713.2
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27.2 OcCHOBBI TeOpHH AU(PAKIIMU CBETA. 4 YK-1 OIIK- | JI1.2J11.3
IIpunnun INoiirenca-®Openens. 1 JI1.4 J11.8
Huppakus Opayrarodepa Ha OTHOH J1.9
menu. Audpaxunonnas pemerka /J1a6/ JI1.10J12.1

2.2
J12.3J13.2
€|

27.3 OcHOBBI TeOpHH AU(DPaKIUU CBETA. 6 VYK-1 OIIK- | JI1.1JI1.2
IIpunnun Itolirenca-dpenens. 1 JI1.3J11.4
Hudpakus payarodepa Ha OTHOH JI1.8 JI1.9
menu. Audpaxunonnas pemerka /CP/ JI1.10J12.1

2.2
J12.3J13.2
€|
Paspnen 28. B3aumopneiictBue
3J1eKTPOMATHUTHBIX BOJIH C
BemecTBoM. /lucnepcens cBera.
Ionspuzanus ceera. 3akon Maintoca.
BpaueHnue njiocKOCTH MOJISIPU3ALUH.

28.1 B3anmMoneiicTBue 21eKTpOMarHUTHBIX 2 VK-1 OIIK- JI1.2 JI1.3
BOJIH C BemiecTBoM. Jlucrepcus ceera. 1 JI1.4 J11.8
TTonspusamus ceera. 3akoH Maitoca. JI1.9
Bpamienue miockoctu JI1.10J12.1
nonsipusanuu. /Jlex/ 2.2

J12.3J13.2
€|

28.2 B3auMoneiicTBUE 21€KTPOMarHUTHBIX 1 VK-1OIIK- | JI1.1JI1.2
BOJTH C BelIecTBOM. Jlucnepcusi cBeTa. 1 JI1.3J11.4
TTonspu3zamus ceera. 3akoH Maitoca. JI1.8 JI1.9
Bpamenue miockocti JI1.10J12.1
nonsipuzanun. /CP/ J12.2

JI2.3713.2
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Pazpen 29. KopnyckyasipHble cBoiicTBa
cBeTa. DoTo3(eKT M ero OCHOBHbBIEC
3akoHoMepHOCcTH. D dext Komnrona.

29.1 KopnyckynspHbie cBoiicTBa cBETa. 1 YK-1 OIIK- | JI1.1 JI1.2
DoT03(h(hEeKT U eTO OCHOBHBIE 1 JI1.3J11.4
3aKkoHOMepHOCTH. DPdexT JI1.6 JI1.8
Komnrona. /TIp/ JI1.9 JI1.10

JI1.11
JI1.12J12.1
JI2.2J12.3
2.4
JI2.5J13.2
€|

29.2 KopnyckynsapHsie cBoiicTBa cBeTa. 8,65 | VK-1OIIK- | JI1.1JI1.2
®DoT03(h(HEKT U eT0 OCHOBHBIE 1 J1.3J11.4
3aKOHOMEpHOCTH. DddexT J1.8J11.9
Kowmmnrona. /CP/ JI1.10J12.1

2.2
JI2.3J13.2

€]




29.3 Ok3ameH /Ox/ 2 27 VK-1 OIIK- | JI1.2JI1.3 0
1 J1.9
JI1.10J12.1
122
J12.3J13.2
€|

29.4 Koncynpramnus,nprem sx3amena /FIBKP/ 2 2,35 | YK-1OIIK- | JI1.2JI1.3 0
1 J1.9
JI1.10J12.1
2.2
J2.3J13.2
€|

5. OHEHOYHBIE CPEJCTBA

5.1. KoHTpoOJIbHBIE BONPOCHI U 3aJaHUS

KOHTpOJ'ILHLIe BOIIPOCHI AJIs1 IOATOTOBKH K HpOMe)KyTO‘lHOﬁ aTTeCTaluun:
KOHTpOJ'IBHLIC BOITPOCHI AJIsI ITIOATOTOBKH K HpOMC)KyTO‘-IHOfI aTTCCTalluM 110 JUCHUITIIINHE «Dusuka» 1 CCMCCTpP

Mexanuka

L. ITpenmMeTt n3ydeHust MEXaHUKH, Pa3Jebl MEXaHUKHU, BUbI MEXaHUYECKOTO JBU)KEHHUS.

2. OCHOBHBIC TIOHATHS KWHEMAaTHKH: MaTepHabHas TOUKa, CHCTEMa OTCUeTa, TPAeKTOPHS, ITyTh, epeMeICHHE.

3. Cxopoctb. CpeaHsis 1 MTHOBEHHAsI CKOPOCTH.

4. VYckopenue. CpeHee 1 MTHOBEHHOE yCKopeHus. HopMmanbHOe U TaHT€HIMAIBHOE YCKOPEHUSI.

5. Wneprmanshele cucteMsl orcueta. Ilepsslit 3akoH Hetorona. Macca tena. Mmnynsc Tena. Bropoii 3axon HetoToHa.

Tperuii 3akoH HetoToHa.

6. 3aMKHyTas cucTeMa. 3aKOH COXpaHEHHs UMITYJIbca (C BHIBOAOM).

7. Oueprus. Buzpl sneprun. Mexanndeckas padora. @U3nudecKuit cMbici paboThl. MOIITHOCTS.

8. duznueckoe moe, CHIIOBOE TOJIe, OMHOPOIHOE TIOJE, CTAaIlHOHapHOe Tosie. KoHcepBaTHBHBIE (MTOTCHIIMAIBHBIE) CHIIBI.
PaboTa KOHCEpBAaTHBHBIX CHJI 110 3aMKHYTOMY KOHTYpY. PaboTa CHiibl TshKeCTH.

9. [ToreHuunanpHas 3HEPryus BO BHEIIHEM Moje cuil. IlonHas MexaHudecKas SHEPrusi CUCTEMbI. 3aKOH COXPAaHEHUsI ITOTHOM
MeXaHUYeCKOH 3Hepru (¢ BeIBogoM). CoynapeHne qByX Teld. AOCOIIOTHO yIIpyTHIA 1 a0CONIOTHO HEYIIPYTHH yaapHl.

10. IMpuanmn otHOcuTensHOCTH [ ammmes. [Ipeodpa3oBanus ["anmunes. ViaBapuanTsl mpeobpaszosanuii ["anmmes. 3akon
CJIIOKEHHUSI CKOPOCTEH.

11. IIpeobpasoBanus Jlopenia. Cnenctus npeodpazoBanuii JlopeHia.

Kunkoctn

12. I'uoponunamuka. JlamuHapHoe u TypOyJIeHTHOE Te€USHHE KUIKOCTU. JIMHKUM U TpyOKH TOKa. YpaBHEHHE HENIPEPHIBHOCTH

ctpyu. Ypasuenue bepraymni. ®opmyna Toppuderum. CriocoObl U yCTPONCTBA JIISI K3MEPEHUST CKOPOCTH 1 JIABJICHUS B
JIBHXKYIIEHCS KUIKOCTH.

13. Crtpoenue xuakoctell. barkHuid mopsiiok. SIBneHus, BO3HUKAIOUIME Ha TpaHulle KuaAKocTd. Koapuunent
MOBEPXHOCTHOTO HATSKCHHUS YKUAKOCTH, €r0 (GU3MICCKUNA CMBICIT.

SBnenus nepeHoca

14. IMotox ¢u3mueckoit BemuuHbL. ['pagueHT Gpusndeckoil Benmmaunbl. Jnddy3us. Ypasaenue nuddysun.
TennonpoBoAHOCTE. Y paBHEHHE TETIONPOBOAHOCTH. DHU3NYECKHU CMBICH KO3((DUINEHTA TEIUIONPOBOJHOCTH. TeIIION30IsATOPEL.
BHyTpeHHee TpeHHe B KUAKOCTIX. [IpUUHHBI BHYTPEHHETO TPEHHS B )KUIKOCTH. I'paaueHT ckopoctd. Cuila BHYTPEHHETO TPEHHS,
k03¢ QUIHEHT BHYTPEHHETO TPEHUS, €r0 (PU3NICCKHIA CMBICIL.

TepmoarHaMuKa U MOJIEKyJIsIpHas (H3HUKa

15. JIBa moaxona Kk u3ydeHuto MakpocucteM. MaeanbHblil ra3. Makpockonuueckasi pabora. PaGora B uzonporieccax.
BuyTpennss sHeprus. Gusndeckuii cMbIc BHyTpeHHeH sHeprun. TermmrooomeH. Kommdectso Ternta. [1epBerit 3akoH
TepMoAHaMuKy. [1epBblii 3aKOH TepMOANHAMUKY IPUMEHUTENIBHO K Pa3HBIM IIPOLIECCAM.

16. TemnoemkocTs. Bunel TemnoemkocTu. TemaoeMKOCTh MpU NOCTOSSHHOM o0beme Cv U npu mocTossHHOM AasieHun Cp (¢
BBIBOZIOM). Annabarndeckuii nponecc. [lokasarens annabarsl. Ypasuenue [Tyaccona.

17. O6parumMele 1 HeoOpaTHMBIe TIporecchl. Kpyrosere mporiecces! (mukiel). [Ipsmoit u o6partasi nukorer. KT/, Lk
Kapno. Teopema Kapso.

18. Hepagsencro Knaysuyca. Bropas teopema KapHo.

19. Bropoii 3akon TepmonuHamuku. @opmynuposku KensBuna u Knaysuyca.

20. OHTponusA. DHTPOIHS H30JIUPOBAHHON CHCTEMBI. DHTPOIHS HEH30IMPOBaHHOH cucteMbl. Teopema HepHcra (Tpetuii
3aKOH TEPMOANHAMMUKH ).

21. bapomerpuueckas ¢opmyna. Pacnpenenenne bonpumana.

22. Pacnipenenennie MakcBesuia. CpeaHsisi, HAMBEPOSTHEHIIAs U CPeHAA KBaIpaTUYHasi CKOPOCTH MOJIEKYJI. 3aBUCUMOCTh

(byHKUMYM pacpeneneHuss MakcBesia OT TeMIepaTyphl. DKCIiepuMeHTaIbHas poBepka Pacnipenenenust Makcsesia. OmbiT
[TepHa.




KonTponbsHbIe BOIPOCH! ISt TOATOTOBKU K IIPOMEKYTOUHOH aTTecTaluy Mo JuciuminHe «Dusukay 2 ceMecTp

ONeKTpHUUECTBO U MarHETU3M

1. DnexTpuyecKuil 3aps U IeKTpuieckoe B3anumoseiictere. CBOICTBa 3apsaa. 3aKOH coxpaHeHus 3apsna. 3akoH Kyrona.
HamnpspkeHHOCTS dneKTpudeckoro mois. [Ipuamun cyneprnozunuu noieit. [IotaocTs 3apsina. CHIOBBIC THHUHL.

2. IToTok BeKTOpa HAMPSKEHHOCTH EKTPUIECKOro oM. DIeKTpocTaTuueckas TeopemMa ['aycca B MHTErpanbHOH 1
mudpepeHranbHoi Gopme.

3. IloTeHIUaNbHOCTD AEKTPOCTATUUECKOTO MO, DJIEKTpUYECKUi noTeHuuan. PasHocTs noreHnuanos. CBs3b MEXAY
HAIPSHKEHHOCTBIO 3JIEKTPUUECKOT0 MO B noTeHnuanoM. IToreHnuan moms ToueuHoro 3apsiaa. DKBUIIOTEHIHATbHbIE TOBEPXHOCTH.
YpaBuenus Ilyaccona u Jlannaca.

4. IIpoBOAHUKY B JIEKTPUYECKOM IOJIE. DIEKTPOCTATUUECKAs 3alUTa. DHEPrHsl B3aUMOJECHCTBUS 2 TOUEUHBIX 3apsiioB. DHEPIUs
anekrpudeckoro moist. Konpercatopsl. EMkocTs. DHeprust 3apsKeHHOTO KOHAESHCATOpa.

5. Dnexrpuueckuit Tok. IInmotHOCTs ToKa. CHia Toka. YpaBHenue HenpepbiBHOCTH. D/IC. 3akon Oma. 3akon Ixoyns-Jlenua.
ITpaBuna Kupxroda.

6. B3aumozelicTBue ABYX JUIMHHBIX apaJlieIbHbIX IPOBOJHUKOB ¢ Tokamu. Cuiia JIopeHna. 3akoH Ammepa.

7. MarauTHOe Tone ABMxKymerocs 3apsaa. [Ipuanun cynepnosunun. 3akon buo-Casapa.

8. MarnuTHoe nosie npsiMoro Toka. MaruuTHslil morok. Teopema ["aycca a1t MarHUTHOTO MOJIST B UHTETPAJIBHON U
nmuddepennnansHoit Gopme. Teopema o IUPKYIAIMN BEKTOpA MAaTHUTHOW MHIAYKIMN B HHTETPAIBHON B AU GEepeHITHATEHON
hopme.

Kone6anus, BoTHOBBIE IPOLIECCHI, ONTHKA, OCHOBBI aTOMHOM (hH3HKU

Y KBaHTOBOW MEXaHHKU

9. SIBneHue 31eKTpOMAarHUTHON MHAYKIMHU. 3akoH Dapazes. BuxpeBoe anekTpudeckoe 1moie. 3aKoH JI1eKTPOMarHUTHON MHYKIIUU
B TpakToBKe MakcBeuia.

10. Tok cmerenus. CucteMa ypaBHeHH# MakcBesia (MHTerpaiibHas U quddepeHnuanbas Gopmbl).

11. DnekTpomarauTHbIe KoeOanus. CBOOOMHBIE, 3aTy)KAIOIIUE U BBIHYKICHHbBIC KOJIICOAHUs B KOlleOaTeTbHOM KOHTYpe. Pe3oHaHc.
12. OmHOMEpHOE BOTHOBOE ypaBHEHHKE (MexaHuueckas Moaens) [lons B u E u cooTBeTCTByIOMME UM BOTHOBBIC YPABHCHHS.
ITnockue Bonubl. Cdheprueckre BOIHBL. DINEKTPOMarHUTHAs BOJHA.

13. DnexkrpoMarauTHas npupoaa ceera. KopmyckysspHO-BOIHOBOM qyann3M. BomHOBbIE cBOiCTBa cBeTa. Y paBHEHHE CBETOBOM
BOJIHBI.

14. KorepentHsle BOIHBL MHTepdepeHnns CBeTOBBIX BOIH. Y CIIOBUS MAKCUMYMOB U MUHHMYMOB.

15. OcHoBbI Teopun qudpakiuu ceeta. [Ipunnun [toiirenca-Openens. Jndppakuns OpayHropepa OT MIeTH.

16. KopmyckynspHsle cBoiicTBa cBeTa. PoT03(PEKT 1 ero OCHOBHEIE 3aK0HOMepHOCTH. OOBsICHeHNE CBOICTB hoToadpexra.
®opmyna DiirmTeitHa. OnsiT bore. Dddext KommnroHa.

17. Teopust aroma. Buzpl criekTpoB. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Ha IIpUMepe aToMa BoAopoa. SaepHast MOJeNb aToMa.
[Mocrynats! bopa. DnemeHtapHas Teopust BogopogHoro aroma (1o bopy). MHuorosnekrponHsie aromsl. [leprogudeckas cucrema
anemenToB JI.11. Menneneena.

18. DnemenTH! hU3UKH aTOMHOTO Aapa. PanunoaktuBHOCTS. SnepHble peakuun. Jenenue aaep.

3a)IaHI/I$I JUIA TCKYIICTO KOHTPOJIA MMPEACTABJICHBI B HpI/IJ'IO)KeHI/II/I 1.

5.2. Tembl NHCBMEHHBIX PadoT

HE TIPeyCMOTPEHBI

5.3. OueHouHble cpecTBa

PaGouast mporpamma puciuruines! "®usnuka" obecriedeHa OLEHOYHBIMH CPEACTBAMH JUIS IPOBEIICHUS TEKYILETO KOHTPOIS U
IIPOMEXYTOUHOM aTTeCTAllUU, BKIIIOYAIOIMMH KOHTPOJIBbHBIE BOIPOCH! JJIs IIPOBEACHUS IPOMEKYTOUHON aTTECTALlUH, KPUTEPUHI
OLICHUBAHUS y4eOHOIl JeaTeIbHOCTH 00YJaIOIUXCs 10 OAIIBHO-PEHTHHIOBOM CHCTEMe, MPUMEpHI 3aJaHUH AT MPAaKTUYeCKUX U
11a60paTOPHBIX 3aHATUH, OUIETHI [JIs TPOBEICHUS MPOMEKYTOUHOH aTTECTALMMU U TECTOBBIE 3a/1aHHUSI.

Bce onienounsle cpencTsa npezcranieHsl B [punoxenun 1.

5.4. IlepeyeHb BH/I0B OLCHOYHBIX CPEACTB

OreHOYHBIE CPEACTBA Pa3padOTaHbI IS BCEX BUJIOB YUEOHOH NEITEIBHOCTH CTYACHTA — JICKIHH, JTAO0PATOPHBIX M MPAKTHIECKIX
3aHATUH, CAMOCTOATENIBHOI Pa0OTHI M IPOMEKYTOUHOM aTTecTanun . OIEHOYHBIE CPECTBA MPEACTABICHBI B BUAE!

| CPEJICTB TEKYIEro KOHTPOJISL: IIPOBEPOYHBIX PA0OT MO PEIICHUIO 3a/1a4, IPOBEPKU OTUYETOB B J1a0OPATOPHBIX JKypHAIaX,
JVICKYCCHH TI0 TEME;
O CPEACTB HTOTOBOTO KOHTPOJISI — MPOMEXKYTOYHOM aTTECTAllM: 3K3aMeHa B 1 u 2 ceMecTpax

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINHBI (MO YJISA)

6.1. Pexomenayemas quTeparypa

6.1.1. OcHOBHasl TUTepaTypa

ABTOpBL, COCTaBUTEIH 3ariaBue W3 natenscTBO, rox
JI1.1 | Tpodumona T. 1. COopHuK 33149 TI0 Kypcy (u3ukm: yue6HOE Tocodme M.: Bricmas mkoma, 1996
JI1.2 | Tpodpumona T. Y. Kpartkuit kypc ¢pusuku: yaedHoe mocodne M.: Abpuc, 2012
JI1.3 | Tpodumona T. 1. COopHHK 33/1a9 TI0 Kypcy (pHU3MKH ¢ pemeHusIMU: yaeOHoe M.: Bricmas mkoia, 2008
nocobue
JI1.4 |Casenses U. B. Kypc obmieit pusuku. B 3 1. T.1: Mexanuka. MonekymnspHas CII6.: Jlans, 2016
(usnka: yaeOHUK




ABTOpBI, COCTABUTETH

3arnaBue

W3naTenbCcTBO, TON

JI1.5 | Herrepes A.X., ®uznka. JlabopatopHslit mpaktukyM. B 2 T. T.1. Mexanuxka, M.: ®unsrpotkann, 2018
Kawmprimos H.B., MOJIEKYJIIpHas (pu3uKa, SJIeKTPUIECTBO, MarHeTH3M. Konebanus,
Paguenko B.A,, BOJIHBI M ONITHKA [ DeKTpoHHBIH pecypc MI'PU/Tekcr] :
Coxomnos H.H., y4ebHoe ocodne
Xpamuos A.Il.
JI1.6 | HerrepeB A.X., Ousuka. JlabopaTopHsiil mpakTukyM. B 2 1. T.2. AToMHas u M.: @unsrporkanu, 2018
Kawmsimos H.B., snepHas Gpu3KKa, PU3NKa TBEPIOro Teia [ DNeKTpOHHBIN pecypc
Pa¢puenko B.A., MI'PU/Tekcr] : yaeOHOE mocoOue
Cokonos H.H.,
Xpamios A.IT.
JI1.7 |mox pen. B.H. Kypc ¢usuku: yaeOnnk as By3oB. B 2 . T. 1. : yueOHHK CII6.: JIans, 2009
JlozoBckoro
JI1.8 |mox pexn. B.H. Kypc ¢usukn: yae6nmk s By3o. B 2 . T. 2. : yueOHHK CII6.: Jlans, 2009
Jlo3zoBckoro
JI1.9 |T'enbpann U.M., O60011enne GyHKIMK U ISHCTBUS Hall HUMU [ DIEeKTPOHHBIH M.: Hobpoceet, K1V, 2013
[unos I'.E. pecypc]
JI1.10 | Opup Jx. ®wuznka [ DNEeKTPOHHBIN pecypc]: yIeOHUK M.: KOV, 2010
JI1.11 |Ilupokos E.B. ®du3rka MUKpoOMEpa [ DIIEKTPOHHBIH pecypc]: yaeOHoe mocodue M.: K1Y, 2015
JI1.12 | MurxanoB b.C., CeMuHapsbI 10 PHU3MKE YACTHII U ATOMHOTO sijipa [ DJIeKTPOHHBIH M.: KNIV, 2016
CremanoB MLE., pecypc]: yaebHoe mocodue
Tpetssxosa T.IO.
6.1.2. lonoJiHUTEIbHAS JIUTEpPATypa
ABTOpBI, COCTaBUTEIHN 3arnaBue W3naTenbCcTBO, TON
JI2.1 |[3aiimens A. H. Omubku n3MepeHnii GU3NUEcKux BEINUUH: yIeOHOE Tocoone CII6.; M.; KpacHonap: Jlans,
2009
J12.2 | Tpodumona T. 1., ®duznka: CrpaBOYHHUK M.: Akanemus, 2010
®upcos A. B.
JI2.3 | Bomskermreiin B. C. [ COopHEK 3a1a4 110 001IeMy Kypcy (U3HKH 1715 BTY30B CII6.: Kamxnsrit mup, 2008
JI2.4 |noxpen. b.C. ®duzrka aTOMHOTO sizipa 1 9actull. dDakThl, BOMPOCHI, 3a1a4K1 M.: YHuBepcuTeTcKas KHUTA,
WmrxaHoBa [OnexTponHsIi pecypc]: yaebHOE mOocobue 2014
JI2.5 |mom pen. B.C. Temuas MaTepus [DIeKTpOHHBIN pecypc]: COOPHUK MaTepHaIoB M.: YHuBepcUTETCKAs KHUTA,
Hiixanosa, O.B. 2014
Keukuna, ML.E.
Crenanosa
6.1.3. Meroauueckue paspadoTku
ABTOpBL, COCTaBUTEIH 3arnaBue W3 natenscTBO, rox
JI3.1 |aBT.- cocT.: Omsnueckuii mpakTukyM. Mexanuka. KoneGanus [Onekrpornsiit | M.: MI'PU, 2019
Pomanuenko JLA., pecypec MI'PU] : yueGHO-MeTOnNUECKOE TTOCOOHE
Oneitmman JI.C.
JI3.2 | Pomanuenko JLA., ®dusuka. COOpHUK 3a/1a4 JJI CAMOCTOSTEIIBHON pabOThI U M.: MI'PY, 2019
Onentmman JI.C. METOINYECKUE YKa3aHUs [0 X PEIICHUIO [ DJIEKTPOHHBIN pecypc
MI'PU]: yuebHO-MeTOqIUECKOE TOCOOHE
6.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn "UnTepHer"
D1 | DnexTpoHHO-0MOIMOTEUHas cuctema "Jlanp"
6.3.1 IlepeyeHb MPOrpaMMHOro odecrevyeHms
6.3.1.1 | Windows 10
6.3.1.2 | Windows 7
6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | DnexTponHO-OMbOMMOTEYHAs cricTema "JlaHp"
JocTyn K KomIeKusM 31eKTpoHHbIX n3ganuit ObC "N3natenscTtso "Jlanp"
6.3.2.2 | MexxnynapoaHas 0a3a JaHHBIX pedepaToB U HUTUpoBaHus "Scopus”

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

Aypuropus

Hasnauenwne OcHarenne

Bun




3 Y4eOHbIe ayTUTOPUU IS 122 TI.M., "OxpaH -1 mrr, KP
MpPOBEACHUS 3aHATHH npoekTop - 1 mr. MapkepHas
JICKIIMOHHOTO THMA, 3aHATHH Jocka- 1 mr.

CEeMHHAPCKOT0 THIIA, KypcoBOro | MHOTOsIpyCHBIE CTOMBI U
MIPOEKTUPOBAHUS (BBIMONHEHUST | CKaMbH (amdureatp)”
KYPCOBBIX padoT), TPYIIIOBBIX
Y WHAUBHYATBHBIX
KOHCYJIbTAllU{, TEKYILETO
KOHTPOJISL U IPOMEKYTOUHOM
aTTecTanuu

8. METOJIMYECKHE YKAZAHUA JJIAA OBYYAIOIIUXCSA ITO OCBOEHUIO JUCHUIITIMHBI (MO YJISA)

MCTOZ[I/I‘-IGCKI/IG YKa3aHus 10 OCBOCHUIO JUCHUIUIMHBI IIPUBCJICHBI B HpI/IJ'IO)KCHI/II/I 2




